The clinical management of frail, elderly patients affected by colorectal cancer (CRC) remains a subject of debate. The present study reports the case of an elderly man with metastatic CRC (mCRC) who was successfully treated with capecitabine. The patient survived for 29 months, thus highlighting its potential activity in terms of obtaining a complete response and high efficacy. A 77-year-old man presented with adenocarcinoma of the rectum with multiple and synchronous liver metastases, in addition to several comorbidities. The patient received single-agent capecitabine chemotherapy (825 mg/mq twice a day) on days 1-14 of a 21-day cycle. Following 12 cycles of well-tolerated therapy, a computed tomography scan revealed a complete response with no evidence of liver metastases. An overall survival of 29 months was documented, and the patient eventually succumbed to a diabetes-related complication. In compromised patients with mCRC, reduced-dose capecitabine is an excellent therapeutic option due to its positive safety profile, activity and efficacy.
Introduction
Colorectal cancer (CRC) represents the second highest cause of cancer-associated mortality in developed countries and is responsible for ~530,000 fatalities each year worldwide (1, 2) . Furthermore, CRC is the third most commonly diagnosed malignant tumor, with more than 1,000,000 new cases every year globally (3) . The 5-year survival rate is estimated at 65% in North America and 54% in Western Europe (1, 4) . The incidence of colorectal cancer is uncommon under the age of 50 years, predominantly in tumors induced by heredity and with a family history, but the risk increases to the age of ~85 years. The incidence of colorectal adenomas also rises with age. Indeed, two-thirds of all colorectal cancers occurred in patients over the age of 65 (5) .
Regarding CRC management, comorbidities should be taken into consideration, particularly in elderly patients, as their incidence increases with age and strongly affects patient prognosis (6, 7) . For example, a history of ischemic heart disease may limit the employment of drugs, such as bevacizumab, considering its association with the development of ischemic heart disease (0.52-1.7% of the treated population) (8) . Furthermore, this suggests a particular caution is required for the use of 5-fluorouracil (5-FU) and capecitabine, which can induce cardiotoxicity in 0-35% of the treated population, which often presents as myocardial ischemia, but to a lesser extent cardiac arrhythmias, hyper and hypotension, left ventricular dysfunction, cardiac arrest and sudden death (9) . However, comorbidities are not the only factor to consider when planning CRC management. Functional status is also widely known to affect patient survival and treatment tolerance in oncology. Geriatric studies have reported that patients with functional limitations are at higher risk of functional decline or mortality over 2 years after functional limitations development compared with their more functional counterparts (10) . Frail, elderly patients are often easily identifiable, and the treatment approach is primarily palliative. This may occasionally involve the cautious use of chemotherapy (11) .
The present study describes the case of an elderly man with metastatic CRC (mCRC) who was successfully treated with single-agent capecitabine chemotherapy, underlining the positive activity of the drug in terms of safety and obtaining a complete response.
Case report
In September 2008, a 77-year-old man was referred to our department following an anterior rectal-sigmoid resection performed at Surgical Division of Second University of Naples, with a histological confirmation of adenocarcinoma of the rectum and multiple liver metastases. At diagnosis, the Eastern Cooperative Oncology Group (ECOG) (12) performance status score was 2. Excluding the presence of cancer, the medical history of the patient included the following conditions: Type II diabetes complicated by retinopathy with loss of vision, skin ulcers and arterial disease, which was treated with insulin; arterial hypertension, which was treated with angiotensin-converting-enzyme inhibitors and calcium antagonists, but was poorly controlled; transitory ischemic attack (TIA), which occurred in 2006 during acetylsalicylic acid treatment; and hyperlipidemia, which occurred during treatment with statins.
In May 2008, due to severe abdominal pain in the left iliac region, weight loss (8 kg in 3 months) and anemia (hemoglobin level, 9.2 g/dl; normal range, 13.5 -17 g/dl in the male population), the patient underwent abdominal ultrasonography, which revealed multiple, hyperechoic nodules with the maximum diameter of 3.5 cm in the right and left liver lobes. Subsequently, a computed tomography (CT) scan confirmed abnormal liver density, the presence of multiple, solid nodules in the left and right lobes, and wall thickening of the sigmoid colon ( Fig. 1 ). These findings required further evaluation via colonoscopy examination. The colonoscopy was conducted up until the rectosigmoid junction due to an intestinal constriction caused by a large lesion with the maxium diameter of 4 cm, partially occluding the intestinal lumen, ulcerated and bleeding when touched; two biopsies were performed, which were each positive for moderately differentiated (G2) ulcerated adenocarcinoma. Laboratory tests were performed and the tumor marker levels were as follows: Carcinoembryonic antigen (CEA), 337.2 ng/ml (normal range, 0-5 ng/ml); carbohydrate antigen (CA)19-9, 109.7 U/ml (normal range 0-45 U/ml); and CA125, 98.2 U/ml (normal range: 0-35 U/ml). In June 2008, the patient underwent resection of the sigmoid tract due to bowel obstruction. Histological examination was indicative of moderately-differentiated (G2) ulcerated adenocarcinoma, chromogranin negative, with stromal desmoplasia and invasion of the intestinal wall to the adipose tissue of the root mesenteric artery. A total of 16 lymph nodes were resected and metastasis from adenocarcinoma was identified in 4 of them. According to the tumor-node-metastasis classification, the adenocarcinoma was staged as pT3N2M1 G2 (13) . in September 2008. Considering the presence of several comorbidities and according to the clinical condition of the patient, single-agent treatment with oral capecitabine was administered at the reduced dose of 825 mg/mq twice a day, for a total dose of 3,000 mg/day, on days 1-14 every 3 weeks (the standard dose routinely employed in our department was 1,250 mg/mq twice a day on days 1-14 every 3 weeks).
In January 2009, at the end of the sixth chemotherapy cycle, a contrast-enhanced CT scan revealed a reduction of >75% in the number and size of the multiple, solid lesions evidenced in each liver lobe in the previous examinations (Fig. 2) . Further tumor marker laboratory tests confirmed this response, indicating significantly decreased levels compared with the pre-operative baselines (CEA, 7.2 ng/ml vs. 337.2 ng/ml; CA19-9, 7.3 U/ml vs. 109.7 U/ml; CA125, 31.3 U/ml vs. 98.2 U/ml). No hematological, gastrointestinal and/or hand-foot syndrome toxicity was recorded. This response, in addition to the positive tolerability and safety of the treatment resulted in the continuation of the therapy. In June 2009, after 6 further cycles of the chemotherapy, a further total-body contrast-enhanced CT scan was performed, which revealed evidence of a complete response, with no evidence of liver metastases (Fig. 3 ). Due to the length of treatment and the evidence of a complete response, chemotherapy was discontinued, whilst clinical-instrument examination was continued with contrast-enhanced CT every 6 months, abdominal ultrasound examination and annual colonoscopy and laboratory haematological examination and tumor marker level assessment (CEA, CA19.9 and CA125) every 3 months. In July 2010, a contrast-enhanced CT scan confirmed the complete response ( Fig. 4) . However, the patient succumbed to a diabetes-related complication in October 2010 following 29 months of overall survival. Ethical approval for the publication on the present case report was obtained from the patient's family.
Discussion
Approximately 20% of patients with CRC present with an advanced stage of the disease at diagnosis (1, 2, 4) . For this reason, prolongation of progression-free survival, palliation of symptoms, improvement of quality of life, and only rarely, complete recovery, represent the most feasible targets that may be pursued in advanced-stage patients. Several lines of evidence have indicated that patients with mCRC benefit, in terms of survival, from the three most active chemotherapeutic agents [leucovorin (LV)/5-FU, irinotecan and oxaliplatin] dispensed either sequentially or concomitantly (14) (15) (16) . However, the current literature does not offer enough data regarding the use of chemotherapy in frail, elderly patients with mCRC.
A primary concern raised by the present study is how the term 'elderly' is defined. Clinical trial settings consider the appropriate cut-off age of an elderly individual as ≥70 years (17); however, daily practice has demonstrated that individuals >70 years may often have less clinical conditions and a better metabolic balance than younger individuals. Taking this into account, it may be more appropriate to discuss patients in terms of being 'fit' or 'unfit'. Balducci and Extermann (18) performed a comprehensive geriatric assessment that examined facets of health and functionality, which resulted in the identification of three relevant categories: i) 'Fit', ii) 'intermediate' and iii) 'frail' patients. It was determined that fit, elderly patients could be treated with the same schedules used in younger patients. Notably, this subgroup could benefit from first-line strategies, such as the folinic acid, 5-FU and oxaliplatin regimen, and the folinic acid, 5-FU and irinotecan regimen, while the feasibility of adding targeted agents, including cetuximab and bevacizumab, requires further investigation.
In the present case, the choice of a chemotherapeutical regimen using capecitabine as a single agent was supported by several parameters, including the age of the patient, the presence of comorbidities and the current life expectancy. Capecitabine is a third-generation, oral prodrug of 5-FU, produced to closely simulate prolonged intravenous administration of 5-FU (19) . Previous studies have demonstrated that it is an effective and well-tolerated first-line monotherapy in elderly patients with CRC, and it has become a valid alternative to LV/5-FU-based combinations, also in association with irinotecan or oxaliplatin (20, 21) .
In the present study, the decision to take a chemotherapeutical approach with a low dose of capecitabine (850 mg/mq twice a day) was due to the presence of type II diabetes complicated by retinopathy with loss of vision, skin ulcers and arterial disease. This decision was supported by the study by Cripps et al (22) , which demonstrated that unfit, elderly patients may benefit from a lower dose of capecitabine compared with the standard dose, due to a potentially lower incidence of toxicities. In particular, Jung et al showed that a metronomic dose of capecitabine, with a dose ranging between 1,000 and 2,000 mg daily, without interruption in elderly patients for whom combination chemotherapy or even monotherapy is not feasible, offers a good toxicity profile and good tumor control (23) . In a large observational study, 1,249 elderly patients received oral capecitabine as single agent or in combination with other chemotherapeutical agents in first line treatment: Capecitabine-based combination was administered in 56% of patients in the overall population. The median treatment duration was ~5 months. Severe toxicity occurred rarely, without any difference regarding age groups. The most common hematological toxicity was anemia. Gastrointestinal side effects and hand-food-syndrome were the most frequent non-hematological toxicities. The overall response rate (ORR) was significantly increased in the patient group ≤75 years compared to patients >75 years of age (38 vs. 32%, p=0.019). Median progression free survival (PFS; 9.7 vs. 8.2 months, p= 0.00021) and overall survival (OS; 31.0 vs. 22.6 months, p<0.0001) was decreased in elderly patients (24) . In a phase II trial of 51 patients aged >70 years with advanced CRC, capecitabine was effective and well tolerated, with an ORR of 24%, PFS of 7 months and OS of 11 months. Grade 3/4 adverse events were observed in 12% of patients (25) .
The current study considered K-Ras mutational status evaluation and the use of cetuximab to be unnecessary, as this would have required biweekly access to the day hospital, which was not recommended in this frail patient. Bevacizumab was also not recommended due to the possibility of arterial hypertension and the medical history of TIA.
Treatment was well tolerated in the present case with no evidence of grade 3-4 toxicity, and the patient exhibited good compliance to oral administration. These conditions contributed to a complete response of the liver metastases and an overall survival time of 29 months. The literature suggests that the median overall survival time for patients with mCRC, following combinational or sequential use of active drugs and molecules, is ~24 months (26) .
The present study evaluated the incidence and severity of adverse events in elderly patients compared with younger patients through an analysis of the literature. Previous studies have reported that elderly patients have a similar incidence rate of drug-related toxicities compared with younger patients (20) (21) (22) , probably due to lower functional reserve of single organ. A previous study conducted by ECOG analyzed drug toxicities in 19 trials of advanced cancer in different sites, including CRC. Of the 1,210 cases analyzed, including 174 patients who were ≥70 years, toxicities were uncommon and no differences were observed across the cut-off age. However, the rate of toxicity increased in frail patients (27) . Similarly, Cascinu et al (28) did not identify any differences in toxicity in a study of 120 patients with advanced cancer at 6 different sites, including CRC, using a cut-off age of 70 years.
In conclusion, the present case confirms the efficacy of capecitabine chemotherapy in elderly patients with mCRC, even when used as a single agent. The current case indicated that advanced age alone is not a sufficient reason to withhold or limit treatment, including chemotherapy. The possibility that lifestyle and the presence of comorbidities may increase the biological age of a patient should also be taken into account when planning treatment. Chemotherapy is hazardous in patients with a poor performance status, therefore therapeutic choices must be modified case by case. However, the use of chemotherapy in the fit, elderly population may be feasible without increasing either mortality or morbidity, whilst also achieving similar side effects and response rates as observed in younger patients.
